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Introduction
Meat,	 like	any	edible	 food,	has	a	place	 in	the	
human	diet	 (Lecerf,	2014).	Like	other	sources	of	
animal	protein,	its	amino	acid	composition	is	quite	
satisfactory	 because	 it	 contains	 all	 the	 essential	
amino	acids	(Lecerf,	2014).	It	is	considered	a	food	
of	choice	because	of	its	nutritional	value.	Its	high	
protein	 content	and	 the	nature	of	 these	proteins	




Food	 poisoning	 and	 food-borne	 diseases	 are	 at	
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a	 higher	 prevalence	 rate	 for	 fasciolosis	 (12.32%)	 compared	 to	 other	 pathologies.	 In	 addition,	 the	 lungs	 are	
contaminated	with	abscess	and	hydatidosis	(3.04%	and	0.48%,	respectively),	whereas	the	liver	is	mainly	affected	
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best	 unpleasant;	 at	worst,	 they	 can	 be	 fatal.	 But	
they	also	have	other	consequences	(OMS,	2009).
In	parallel,	 in	Algeria	and	in	many	countries,	
ruminant	 pathologies	 cause	 serious	 economic	
losses	for	breeders,	butchers	and	sellers,	especially	
in	 the	 absence	 of	 source	 control	 programs	 for	
contaminants.
The	 main	 objective	 of	 this	 study	 was	 to	
explore	 the	 rate	 of	 the	 prevalence	 of	 certain	
ruminant	pathologies	 in	 Jijel,	 the	health	risk	and	
the	 economic	 losses	 that	 could	 be	 caused	 and	
finally	 some	 factors	 of	 variation	 involved	 in	 the	
incidence	 of	 these	 pathologies.	 In	 addition,	 the	
purpose	of	 the	work	 is	 to	propose	 the	necessary	














ruminants	 among	 cattle,	 sheep	 and	 goats	with	 a	
total	estimated	number	of	87942	head	(33.88%),	
109336	 head	 (42.12%)	 and	 62292	 head	 (24%)	
respectively	(Wilaya	monograph,	2014).
During	 the	 study	 period,	 the	 average	 values	
of	 the	weather	conditions	 in	 the	climatic	zone	of	





composed	 of	 three	 types	 of	 animal	 species	 (five	
hundred	 and	 eleven	 cattle,	 seventy-four	 sheep	
and	forty	goats)	were	examined	by	a	post-mortem	
inspection	 for	 the	 detection	 of	 certain	 frequent	
and	dangerous	diseases	on	the	animal	and	human	
health	in	the	central	slaughterhouse	of	Jijel.
Carcasses	 and	 fifth	 quarters	 (offal)	 were	
examined	 by	 veterinary	 doctors	 under	 the	
direction	 of	 a	 major	 veterinary	 inspector.	 The	
carcasses	 were	 examined	 by	 a	 distant	 visual	
examination	and	then	a	close	examination.	While	
red	 offal	 (liver,	 lungs,	 kidneys)	 were	 inspected	
visually	and	then	palpated	and	incised.




were	 retrieved	 and	 recorded.	 They	 are	 used	
to	 study	 the	 factors	 of	 variation	 of	 pathologies	
reported	by	veterinary	doctors.
Statistical analysis: Prevalences	 were	
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is	also	used	 to	compare	 the	pathologies	 for	each	
organ.	 Moreover,	 it	 is	 also	 used	 to	 estimate	 the	
significant	 link	 between	 organs	 affected	 by	 the	
pathologies	studied.
The	 Pearson	 Correlation	 Test	 (Pearson	
Correlation	 Matrix)	 was	 used	 to	 estimate	 the	
significant	 relationship	 between	 the	 different	
pathologies	of	each	contaminated	organ.
The	 correlation	 coefficient	 (r)	 and	 the	
determination	 coefficient	 (R²)	 were	 calculated	
to	estimate	the	link	between	the	pathologies	and	
the	 mean	 values	 	of	 precipitation	 and	 average	
temperature	 recorded	 during	 the	 half	 of	 each	
study	month.	A	link	is	considered	significant	at	the	
5%	threshold.
Confidence	 intervals	 were	 calculated	 for	
the	 evolution	 of	 the	 average	 prevalence	 rate	 of	
global	pathologies	and	 for	 the	prevalence	rate	of	
pathologies	 of	 each	organ.	 It	was	 also	 calculated	
for	the	evolution	of	the	average	prevalence	rate	of	
pathologies	between	the	three	affected	organs.





Table	 1	 and	 Figure	 2	 below	 represent	





it	 is	 followed	 by	 abscesses	 (3.68%),	 pulmonary	




Diseases NAS NPC Prevalence	(%)
Pulmonary	and	hepatic	hydatidosis 625 6 0.96
Tuberculosis 625 0 0
Liver	fasciolosis 625 77 12.32
Cystic	kidney 625 1 0.16
Abscess 625 23 3.68
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Statistical	 analyzes	 showed	 that	 there	 was	
a	 significant	 difference	 between	 the	 pathologies	
(p	<0.0001).
Frequency of pathologies according to the 
affected organs
According	to	the	results	obtained,	 it	 is	noted	
that	 the	 lungs	 are	 contaminated	 by	 abscesses	
(3.04%)	 and	 hydatidosis	 (0.48%).	 The	 liver	 is	
significantly	contaminated	by	fasciolosis	(12.32%),	
followed	 by	 abscess	 (0.64%)	 and	 hydatidosis	
(0.48%).	While,	 the	kidneys	are	attacked	only	by	
cysts	(0.16%)	(Table	2).
Overall,	 the	 liver	 is	 more	 contaminated	
(13.44%)	compared	to	the	lungs	(3.52%)	and	the	
kidneys	(0.16%).
However,	 two	 clearly	 significant	 differences	
(p<0.0001)	were	recorded.	The	first	between	the	




clearly	 significant	 difference	 (P	 <0.0001)	 was	
found	 between	 the	 three	 contaminated	 organs:	
lungs,	liver	and	kidneys.
Knowing	 that	 each	 organ	 contaminated	 by	
one	of	 the	 studied	pathologies	undergoes	a	 total	








±	 0.71	 and	 0.10	 ±	 0.37,	 respectively.	 While	 the	
average	 daily	 number	 of	 cystic	 kidney	 seized	 is	
0.02	±	0.16.	Which	explains	the	economic	losses.
Correlation study between diseases of the 
lungs, liver and kidneys 
Table	 3	 shows	 the	 values	 	of	 p-values	 	and	
the	correlation	matrices	between	diseases	of	 the	
lungs,	 liver	 and	 kidneys.	 These	 matrices	 make	
it	possible	 to	raise	 the	nature	of	 the	relationship	
between	the	different	diseases	for	each	organ.
For	 the	 lungs,	 a	 weak	 negative	 correlation	
was	 found	 between	 hydatidosis	 and	 abscesses	
(r	 =-0.052,	 p=0.746).	 Similarly	 for	 the	 liver,	








Study of the relationship between the 
average number of cases of the pathologies 









3.52 [2.08	;	4.96] ***Tuberculosis	 625 0 0





13.44 [10.77	;	16.11] ***Hydatidosis	 625 3 0.48Tuberculosis	 625 0 0





0.16 [-0.15	;	0.47] NSDAbscess	 625 0 0
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fasciolosis	 and	 precipitation	 (r	 =	 +0.76469,	 R2 
=	 +0.58475)	 and	 abscesses	 and	 temperature	 (r	
=	 +0.70653,	 R2	 =	 +0.49919)	 and	 three	 negative	
between	 fascioliasis	 and	 temperature	 (r	 =	
-0.88034,	 R2=+0.77500),	 cystic	 kidneys	 and	





often	affect	 the	organs	of	 the	 fifth-quarter	(offal)	
most	 consumed	 by	 Algerians	 such	 as	 the	 liver,	
kidneys	 and	 lungs.	 Then,	 to	 study	 the	 influence	
of	 the	 average	 temperature	 and	 the	 average	
precipitation	on	the	contamination	rate.
Exploitation	of	the	obtained	results	has	made	
it	 possible	 to	 notice	 the	 importance	 of	 certain	
zoonotic	diseases	which	cause	economic	losses	by	
seizures	of	 the	organs	during	contamination	and	
constitute	 a	 risk	on	public	health	 thereafter.	Our	
results	showed	losses	in	livers,	lungs	and	kidneys	
following	 contamination	 by	 the	 pathologies	
studied.	 In	 addition,	 the	 highest	 prevalence	
was	 observed	 during	 the	 month	 of	 March	 2019	
(58.88%).	In	addition,	according	to	the	organs,	our	
results	 show	 that	 the	 liver	 (13.44%)	 is	 the	most	
contaminated	 compared	 to	 the	 lungs	 (3.52%)	




more	 often	 contaminated	 with	 abscess	 (3.04%)	
followed	 by	 hydatidosis	 (0.48%).	 On	 the	 other	
hand,	 the	kidneys	are	 free	 from	tuberculosis	and	
abscesses.	There	is	only	cystic	kidney	with	a	rate	
of	(0.16%).
These	 results	 showed	 the	 importance	 of	
fasciolosis	 compared	 to	 the	 other	 pathologies	
studied.	 This	 pathology	 leads	 to	 seizures	 of	
livers	 at	 slaughterhouses	 and	 therefore	 leads	 to	
















Hydatidosis 1 0.179 0.020
Abscess 0.179 1 0.057
Fasciolosis 0.020 0.057 1
2.2.	p-values
Hydatidosis Abscess Fasciolosis
Hydatidosis 0 0.263 0.901
Abscess 0.263 0 0.722













Overall,	 the	rate	of	 total	 infection	prevalence	
is	 17.12%	 and	 hepatic	 fascioliasis	 is	 the	 most	
common	 pathology	 (12.32%).	 Our	 results	 of	
fasciolosis	 are	 reproached	 to	 those	 of	 Bendiaf	
(2011)	in	Skikda	(13.2%).	On	the	other	hand,	they	
remain	 inferior	 to	 those	 of	 Aissi	 et al.	 (2009)	 in	
some	cattle	farms	in	Northern	central	Algeria	with	
an	 average	 prevalence	 of	 18.5%	 and	 Mekroud	
et al.,	 (2004)	 on	 slaughtered	 cattle	 (27.0%).	
It	 should	 be	 noted	 that	 animal	 fascioliasis	 is	
considered	 as	 a	 serious	 disease	 mainly	 because	
of	 the	 important	economic	 loss	 that	 it	generates.	
Indeed,	 in	 farm	 animals,	 it	 leads	 to	 a	 drop	 in	
production,	a	decrease	in	traction	capacity	in	the	
buffalo,	 seizures	of	 livers	 in	slaughterhouses	and	
sometimes	 the	 mortality	 of	 infested	 animals.	 In	
addition,	 fascioliasis	 is	 a	 zoonosis,	 with	 humans	
infesting	by	consuming	plants	growing	in	aquatic	
or	 humid	 environments	 (Chauvin	 et al.,	 2007).	
In	 addition,	 the	 region	 of	 Jijel	 is	 classified	 as	 a	
wetland	 in	 Algeria	 since	 it	 is	 very	 rich	 in	 water	
resources	 such	 as	 dams,	 lakes	 and	 rivers.	 This	
favors	the	progress	of	the	evolutionary	cycle	and	
parasitic	 infestation.	 In	addition,	the	onset	of	the	
condition	 and	 the	 increase	 in	 prevalence	 during	





Regarding	 abscesses,	 our	 results	 showed	 a	
prevalence	rate	of	3.04%	and	0.64%	respectively	
for	 pulmonary	 and	 hepatic	 abscesses.	 These	
results	 are	 clearly	 lower	 than	 those	 obtained	 by	
Blaise	 (2001)	 in	 Haiti	 with	 prevalence	 rates	 of	
2.7%	for	the	liver	of	cattle,	but	remain	higher	for	
pulmonary	abscess	in	cattle	(0.26%).
According	 to	 Figueroa	 and	 Maier	 (2007)	
and	Malone	and	Fee	(2006),	cited	by	Alloui	et al., 
(2008),	several	authors	claim	that	abscess	disease	
is	 a	 pathology	 found	 in	 all	 intensive	 livestock	
farming.	 In	 parallel,	 according	 to	 Pearson	 and	
Maas	(1990),	cited	by	Achard	(2005),	the	majority	
of	 cases	 of	 hepatic	 abscess	 in	 cows	 are	 related	
to	 clinical	 or	 subclinical	 ruminal	 acidosis.	 Most	





and	 the	 breeding	 of	 several	 animal	 species	 on	
the	 same	 farm	seem	 to	be	 the	most	determining	
factors	in	the	onset	of	the	disease	(results	available	
but	not	shown	here)	(Alloui	et al.,	(2008).
With	 regard	 to	 hydatidosis,	 in	 Algeria,	 dogs	
are	the	main	reservoir	of	Echinococcus granulosus 
infection	 for	 domestic	 animals	 and	 for	 humans	
(intermediate	 hosts)	 (Benchikh-Elfegoun	 et al., 
2008).	Our	results	(0.96%)	are	clearly	lower	than	
those	obtained	by	Boucheikhchoukh	et al.,	(2012)	
in	 an	 epidemiological	 survey	 at	 the	 level	 of	 two	
slaughterhouses	in	the	region	of	El	Tarf	(Algeria)	
which	have	been	reported	to	have	a	rate	of	(30.9%)	
and	 Mrifag	 et al.,	 (2013)	 in	 an	 epidemiological	
study	 on	 bovine	 hydatidosis	 in	 North-Western	
Morocco	 with	 an	 infestation	 rate	 ranging	 from	
























of	dogs	 that	 contain	 infective	embryonated	eggs,	
which	 underlines	 the	 insufficient	 control	 of	 the	
infection	in	definitive	host	with	a	high	number	of	
dogs	roaming	around	the	herds.
Moreover,	 at	 present,	 the	 existence	 and	
persistence	 of	 favorable	 conditions	 for	 the	
contamination	 of	 dogs	 (family	 slaughter,	 illegal	
slaughter,	 the	 presence	 of	 stray	 dogs)	 justify	 the	
high	infestation	rates	found	in	our	study	in	urban	
areas.	This	situation	makes	the	urban	cycle	more	
and	 more	 important	 (Benchikh-Elfegoun	 et al., 
2008).
The	 study	 of	 the	 relationship	 between	 the	
average	 number	 of	 cases	 of	 pathologies	 and	 the	




fasciolosis	 and	 precipitation	 (r	 =	 +0.76469,	 R2 
=	 +0.58475)	 and	 abscesses	 and	 temperature	 (	
r	 =	 +0.70653,	 R2	 =	 +0.49919),	 and	 on	 the	 other	
hand	 three	 are	 negative	 between	 fasciolosis	




relationship	 between	 the	 etiological	 agents	 of	
the	 pathologies	 studied	 and	 the	 meteorological	
indicators	 (precipitation	 and	 temperature).	
Therefore,	with	the	existence	of	favorable	climatic	
conditions	 for	 survival	 and	 development	 of	 the	
etiological	agents	of	a	disease	promote	a	smooth	
evolutionary	 cycle	 and	 therefore	 emergence	 of	 a	
disease	afterwards.
In	 parallel,	 the	 region	 of	 Jijel	 is	 considered	
among	 the	 rainiest	 regions	 of	 Algeria.	 It	 is	
characterized	 by	 a	 Mediterranean	 climate,	 rainy	
and	 cold	 in	 winter,	 hot	 and	 humid	 in	 summer.	








slaughterhouses,	 because	 they	 cause	 significant	
economic	 losses	 in	meat	 and	 constitute	 a	major	
risk	 to	 the	 health	 of	 consumers.	 In	 addition,	
improved	enforcement	and	prevention	measures	
need	to	be	called	for.	It	is	recommended	to	apply	
preventive	 treatments	 regularly	 to	 reduce	 the	
number	 of	 positive	 cases	 and	 to	 eradicate	 the	
pathology	afterwards.  
Conclusion
The	 results	 of	 this	 study	 confirm	 the	
importance	of	the	involvement	of	certain	internal	
organs	 by	 fasciolosis,	 abscesses	 and	 hydatidosis.	
The	distribution	of	these	diseases	varies	according	
to	 the	 contaminated	 organs.	 The	 liver	 is	 more	
affected	 by	 fasciolosis	 followed	 by	 abscesses	
and	 hydatidosis,	 while	 the	 lungs	 are	 affected	
mainly	 by	 abscesses	 followed	 by	 hydatidosis.	 In	
contrast,	there	are	only	cystic	kidneys	as	a	disease	
that	 attacks	 the	 kidneys.	 This	 translates	 into	 a	
significant	 economic	 loss	 due	 to	 the	 presence	
of	 various	 pathologies	 and	 may	 constitute	 a	
risk	 to	 human	 health	 in	 case	 of	 consumption	 of	
contaminated	organs	and	insufficiently	cooked.
In	 addition,	 it	 should	 be	 noted	 that	 the	
pathologies	 studied	 are	 related	 to	 certain	




acting	on	 the	causal	 agents	and	 the	 life	 cycles	of	
the	 parasites,	 in	 order	 to	 stop	 the	 transmission	
of	 etiological	 agents.	 Sensitization	 and	 extension	
of	 the	 population	 at	 risk	 and	 other	 actors	 in	
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